A simplified model of the radiative decays of pseudoscalar and vector-mesons is investigated in the framework of a three-particle formalism for unstable composite particles in order to illustrate the role that unstable particles may play in providing information on the question of constituents of bosons.
Introduction
In previous works 1 -2 attempts have been made to describe unstable fundamental particles starting from first principles. In this paper the application of the results 2 regarding the three-particle transition amplitude to radiative decays of current interest is presented.
The procedure adopted is the following. The relevant three-particle transition amplitudes which is factorized as the convolution of two-particle P-matrices, serve as a natural starting point, for expressing each P-matrix in terms of its bound state poles, a transition amplitude for composite particles is obtained. The amplitude is a function of the particle masses and coupling constants of the bound states which are, at least in principle, determined by the bound state problem.
The Framework
As framework for the investigation, consider the three-particle transition amplitude Akqa,lpß = -TicsjrGrj TjqjpGfxTxa^ßGys (2.1) which derives from a relativistic three-particle equation 2 . The indices in the last equation denote space-time coordinates, spin and isospin. Expressing each of the two-particle P-matrices at its bound state poles, the momentum-space transition amplitude involving a pseudoscalar meson and two vector-mesons reads ^kqa, lpß = {y5 <Pu{P)}kl ( p2ml ) ' {vVvmv«(-Q^r) (2-2)
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In the last equation, A x denotes the transition matrix element in terms of the incoming and outgoing composite particles of four-momenta P, Q and R respectively as indicated in Figure 1 . The vertices are defined by the coupling constants of the particles to nucleons as follows:
Fig. 1. The three-particle transition matrix element for composite particles depicted as a factorized product in terms of the two-particle T-matrix and its decomposition in the proximity of two-particle bound state poles. It is shown that our three-particle approach based on Eqs. (2.1) and (2.3) substantiates this result and that the dynamical content of the decay based on the vertex mechanism can be carried out without invoking any approximations. In particular, it is found that
The matrix element A 1 for the radiative decay of a pseudoscalar meson assumes the form
The trace which occurs in the amplitude is given by 
Radiative Decays of Vector-Mesons
The matrix element of the radiative decay 
Applications and Conclusions
The partial decay widths for the radiative decays of neutral pseudoscalar-and vector-mesons calculated from Eq. (3.14) and (4.8) are given in Table 1 and denoted by r.
The results are compared to the experimental and quark model results. The symbol a, in the table denotes a = (47r)-i<£ = (137.06)"!.
It is found that the model provides a satisfactory description of the radiative decays under certain provisos for the coupling constants.
The decays which involve unknown coupling constant are given in the following equations
rw- The results of the table indicate that from the decay widths measured to date, no clearcut preference is in evidence for picturing bosons as predominantly nucleon-antinucleon systems or the Cim. 69 A, 192 [1970] . 2 P. DU T. VAN DER MERWE, Unstable Composite Particle, Preprint [1971] .
Repulsive Interaction Potential between Rare-Gas Atoms in the Fermi-Amaldi Model Using an approximate expression based on the Fermi-Amaldi statistical model of the atom, the repulsive interaction energies U{R) between a pair of nenutral rare-gas atoms have been derived. This paper contains a comparison of our numerical results for some repulsive interaction potentials between rare-gas atoms with the corresponding TFD results obtained by Abrahamson. This paper concerns a derivation of the theoretical expression for a repulsive interaction potential between rare-gas atoms using the FERMI-AMALDI 1 model. The interaction potential was calculated with the so called screened Coulomb potential due to BOHR 2 , i. e.
U(R) = {Zx Z2 e*/R) exp{ -
where e is the magnitude of the electronic charge;
Zx, Z2 are respective atomic numbers of the interacting atoms; and the screening length a is defined as a'-aJW' + Zf')* This model is applicable for small R but it gives unrealistically big values for U (R) if R increases.
A third theoretical potential for the repulsive interaction for the rare-gas atoms is based on the Thomas-Fermi-Dirac model (TFD). This model was considered by ABRAHAMSON 7 in a very detailed way.
The numerical calculations show that the agreement with experiment is closer and more extensive than it was previously estimated.
